PURDUE ) )
6.1.2 Drell Yan MC validation
Comparing 3 different tarballs for Drell Yan - 6.1data
(z—>uu) 105 _ ; gj:::fiZm 6.1.2
n 53 (28V29T) 10* _ :.:+ ;E-;§$k1m6.1.2pre1 i

= 6.1.2prel (tewklm) improvement to CMX geometry ~ 10°}
(better handling of keystone, miniskirt and unstable 102

channels) -
. . 10 +7
= 6.1.2 (tewk2m) bug fixes for CMP volume, additional : 8 if
improvement to CMX geometry T W N
0 2 4 6 8 10 12 14 16 18 20
Min run N | Max run N Missing Runs
6.1 data - bexoZ2h 195409 201349 [186598;195409]:[201349:203799]
5.3 data - sewkbd 141544 186598
5.3 DY - z8v2gt 141572 179055
6.1.2prel DY - tewklm 190753 191778
6.1.2 DY - tewk2m 190863 193061
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PURDUE
Event Selection

> Good Run List
> GRL v7 (e-mu-noSi) for 5.3 data and MC

1)High pt muon

> GRL v9 (e-mu-noSi) for 6.1 data and MC BC pt > 20 GeV.
loose track requirement
> Select events with two ID muons CDF 7367
> Leading muon must be High pt Muon 2) Medium pt muon
. BC pt > 5 GeV
> Second Ieg can be a medium pT muon (pT>5 GCV) loose track requirement
CDF 7197
» Second leg can be a CMIO
. . . 3) CMIO muon
> Cosmic rejection BC pt > 10 GeV
(on top of the standard cosmic filter, cut on acollinearity) tight track requirement
not fiducial to CMUP
> At least one vertex in the event not fiducial to CMX
other ID criteria as for stub p
» AZ, 2 <D cmand AZ 4, <5 cm CDF 7367

» Invariant mass of OS muons in mass range [76;106] GeV

]
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PURDUE

Invariant Mass of OS

700y 2/ ndf 37.92/8 ] 1200 H # / nat 51.87/8 5 3 D t §
600/ 6.1 Data .3 Data
Constant 672.9 + 14.1 1000 || Constant 1173+ 18.6 ]
Mean RMS 500 H Mean  90.740.04 800 Mean 90.8+0.0
5' 3 dﬂfﬂ 908 26 400 H Sigma  2.59:0.05 Sigma  2.593+0.034
600 .
6.1 data 90.7 2.6 300}
200 400+ .
6.1.2prel DY | 909 2.9 -
200+ .
6.1.2 DY 90.8 2.9 100}
1 1 L 1 L L 0 L L L L L L L L
0 75 80 85 90 95 100 105 110 70 75 80 85 90 95 100 105 110
Muon p,
6.1 dala 3500 f i rnar 16018 1 3500 H /et 56.56 /8
109 + 5.3 data — o 1.2prel 6.1.2
—— DY tewk2m 6.1.2 3000 [ Constant +30. ] 3000 || Constant 3532+ 309
----- DY tewk1m 6.1.2pre1 2500 Mean 90.86 + 0.02 M C 2500 Mean 90.88 + 0.02 M C
10° 1 Sigma  2.937+0.026 Sigma  2.672+0.023
2000 F 2000
10 ¢ : 1500 1500 |
1000 | 1000 |
1— Fﬂi— 500} 500 F
0 20 40 60 80 100 120 140 160 180 200 70 75 80 85 90 95 100 105 110 0 0
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PURDUE

Muon calorimeter variables

Unless specified, normalize to the number of entries

» Good agreement data and MC:

> is the behavior at low Had energy understood ?

| Muon Em Energll

6.1data == 6.1 data
6001 . 5.3data ] 5000 5.3 data
{ —— DYtewk2mB.1.2 [ —— DY tewk2m 6.1.2
500 | ---- DY tewk1m 6.1.2pre1 ] 4000 | | DY tewk1m 6.1.2pre1
] —53DY : ~ 53DY
3000 |
2000
1000 =
o | E
0 0.5 1 1.5 2 25
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PURDUE

Muon tracking: chi2 and ZO '

. .  Z, Leading Muon | . 6.1 data
»Include 10 into the track parameters fit A T - e
350 o — eWwKZm 0.1.

. e € ) DY tewk1m 6.1.2pre1
>New MC reproduces data - chi2 cut can be ol oy
introduced again at analysis level ol

> 6.1: MC slightly higher than in data 20|
»Different behavior in the tail :
100 |
-
10" /s SF 47
i 6.1 data ot ‘ ‘ ‘ ‘ .
I ] 60 40 20 0 20 40 60
I 5.3 data ]
10° L DY tewk2m 6.1.2 ] | ZSecondleg | . 61 dala
i ] F « 53data
F o H, - DY tewk1m 6.1.2pre1 ] 350 [ — DY tewk2m 6.1.2
[ —— 53DY 1 i ” ----- DY tewk1m 6.1.2pre
. ' 300} 1
10°e ] 250 |
q! ] :
j 200
10 : 150 |
100 |
1 ' { + 50
i il i 0 ‘
0 1 2 3 4 5 6 7 8 9 10 60 40 -20 O 20 40 60
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PURDUE
Muon tracking: hits and segments

| NAxial Cot Hits | | N Stereo Cot Hits |
2400 L L L B L B N F L B B B L ) B L B B I B B B B ]
2200 [ " 6.1 data R 4000 7 6.1 data 7
2000 | 5.3 data —L ] 3500 | « 53data ]
1800 | —— DY tewk2m 6.1.2 1 L — DY tewk?m 6.1.2 ]
e00f DY tewk1m 6.1.2pre j  3000p DY tewkim 6.1.2pre ]
. . — 33Dy I —— 53DY i ]
-Search for hits missed 1400} |  2900f 1
. 1200 F + - 1
- _ o
-Refit the tracks 800 | 1500} i
600 | 1000 | :
400} ; 5
»Recover lost segments 200} S0} ]
»Increases the number 20 25 30 35 40 45 50 0 10 20 50
Of hl TS/ Tr‘GCk | N Stereo Cot Segments | . 61data [__NStereo Cot Hits |
9000 T T - sage I A
— DY tewk2m 6.1.2 F ) 1
8000 ¢ N I DY tewk1m 6.1.2pre o gi tdatiz c1a
7000 ey _ 4000f | DY tewk1m 6.1 2pre
6000 - B — 53DY
5000 | : 3000
4000 £ ]
3000 | i 2000
2000 | ] 1000}
1000 == .
[ oF ]




PURDUE
Muon Tracking: dO

Muon d, - uncorrected | . 61data | Muon d, COT Based | . 61data
‘UUU : LI L L . 5.3 data ‘UUU | T T T T i j j T j ! j j T ' 5.3 data
Beam pos retrieved 1800} 4+ ——DYtewzméi2 1800 |~ DYtewamo.i2
based on “status” 1800} ! oy qe00f ] ssov
1400 : 1400 I .
(know database pb for 1200} * 1200 | a :
runs with bad SI) 1000 | + + 1 1000 b OK ]
. 800 ' o - ] 800 _ I+ _
SVX based correction gy & i ] 600! ' 5
of dO only if track has 40| , ao0f ]
i hi 200 ] : :
Si hits ] | 200 ]
-0.8 0.8 ob— N . ]
-0.2 -0.1 0 0.1 0.2
Muon d, SVX Based . 6.1 data | B;E“E)P“iﬁ"“ x| | Beam Position -y |
——T— —— . 5.3 data T " '6'1'd'atla‘ L e e LA T T T T
450 — DYtewk2m6.1.2 1801 ' . 90} - 6.1data
400f 000000 DY tewk1m 6.1.2pre 10f + O3daa ] 80F + 53data
350l —  53DY jap|  DYtewkeme12 ] 70l —— DYtewkzme.12
300} ’) ] 120f DY tewk1m 6.1.2pre1 1 60 DY tewk1m 6.1.2pre1
250 - . 100} * . 50 F
200 F — 80| : 40F {
150 . 60| ] 30
100 F ] 40F . 20
50 | ] 20} oot ] 10 | ]
gy . . . i soghey Lo 0 . . #-. .h.j:# #ﬂ .+¢ 1 . | #t..*ﬁ* #i....ﬁﬂ. sy ]
-0.01 -0.005 © 0.005 0.01 -04 -03 -02 -01 -0 0.3 0.4 0.5 0.6




PURDUE

CMX geometry

Normalize to number of Z events | cm;gavedge Tight Muonn>0-5.3 | | CM)1(gs\ledge Tight Muonn<0-5.3 |
Muon is NOT require to be CMX Fid o ey
= Accept muons in KS-MS T 102 [*5
only if pt <20 GeV
3 : : 10 ¢
Run Range CMX Status JF *_
r<150145 | CMX unstable . P n
150145 Miniskirt and ‘ S P
crh Keystone O 10 15 20 25 L T R T
190696 unstable .
chimney

 CMX Wedge Tight Muonn >0 - 6.1  CMX Wedge Tight Muonn <0 - 6.1
100""\‘"‘I""I“"\""I"‘ 100""\""I""\""I"“I“
6.1 dat « B.1data
. -1 data — DY tewk2m 6.1.2
Run Range CMX Status — DY tewkam 8.1.2 e DY tewk1m 6.1.2pre1
————— DY tewk1m 6.1.2pre1 102 | .. . .
rn>190697 CMX ok : :
10 |
1 L
[ ——) M . : : . T ]
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PURDUE
Eta and Phi distribution

_ goof + """""""""""
Normalize to the number of Z events 700l
600 |
500 |
+ 6.1data 400}

MOoOp— « 53data

1050 — + - ?\3” tgx/vmm 6.1.2pre1 « 5.3 data .

1000 E ' ; 200f Improvement in the
950 | - 1 100} o CMX region due to
900 | | ol — L1 implementation of
gsof | ' ' ' ' Miniskirt and
800 F | | 500 Keystone
750 ¢ L %g* 450
700 £ i e . 400}

650 | S, 350 |

3 2 4 o P 2 3 300}
250 F
200 |
150 | = 6.1data
—— DY tewk2m 6.1.2
100
fffff DY tewk1m 6.1.2pre1
50

15 -1 05 0 05 1 1.5
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PURDUE

Summary

Validation of 6.1.2 Drell Yan MC
= Comparison to 6.1.2prel DY MC, 5.3 and 6.1 data
= Tnvariant mass distribution shows RMS larger than 6.1 (5.3) data
= Good agreement in all muons variables, but
= Problem in dO distribution (ntuple level or simulation level?)
= CMX geometry tested

]
December 15t 2005 A.Canepa, Simulation Meeting 10



PURDUE
- Back up Slides '

a——— s—
December 157 2005 A.Canepa, Simulation Meeting 11



PURDUE
Muon ID

HIGH pt Low pt [5:20] GeV
CMU and CMP or CMX stub Same as for the high pt except:
DX 3,5,6 for CMU, CMP, CMX DX or Chi2 < 9 applied for the muon matching

Fiducial in CMU and CMP or CMX  Had E < 3.5 + pt/8 GeV
BC pt > 20 GeV

Em E <2 HeV CMIO

Had E < 8 GeV Same as for the stub muons except:
COT Ax Segm (5) > 2 BC pt > 10 GeV

COT St Segm (5) > 1 Stubless

Fractional iso < 0.1
Z0< 60 cm
D0 < 0.2 or 0.02 is no Si/Si Hits

Not Fiducial in CMUP and not Fiducial in CMX
COT Ax Segm (5) > 2
COT St Segm (B) > 2
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PURDUE L
Validating 6.1 ‘

Validating the first 200pb-! of 6.1 data available
run range [190697;203799] from August 2004 to September 2005

= compare 5.3 data to 6.1 data

= compare 6.1 data to 6.1 MC (on going - 6.1 ntuplizer issues)

What is c.ilffere.n’r with respect t0 5.3 ? For tracks with P1300 MeV
" Compller switch from KAI to GCC =Determine t0 per primary vertex
. Tr'acking specific improvements / =Constraint the ftracks fo the vertex 10
) : a i2 i

= Include tO into the track parameters fit fmprove chi2/dof. residuals

= Lost segments recovery
= Avalaibility of CMX keystone and miniskirt
How do gen5 and gené data compare ?
=  Muons and tracks - see next slides

sSearch for hits in missed SLs
sRefit the tracks one extra time

= Electron *Reduces the fraction of lost segments in the inner
= CEM E scale lower in 6.1 (0.2 GeV) Sx/fj:'“ﬁs :’Y 9&’.‘ i .
= PES 5/9 ratio peaks at higher values in 6.1 ,um(?me,:”ye racking erticiency more unirorm vs
= CES dx and dz narrower in 6.1 *Increases the number of hits/track
» Need nvtx correction to the ID
L] Jets - R

= 1% higher scale in gen6 east plug \eeting 13



PURDUE

CMX geometry

| CMX Wedge Tight Muon >0 -5.3 | | CMX Wedge Tight Muon n<0-5.3 |
Normalize to the number of e 0 T T T 53 data |
Z events —%sby ey
_ _ : 102 [
CMX Muon is NOT require to
be CMX Fid
3 : . 10 |
Run Range CMX Status Jr *—
r<150145 | CMX unstable 1] ‘ | 1
150145 Miniskirt and 1 P A E P
<rn< KeYSTgTe 10 % 10 15 20 0 10 5 2 2
unstable :
| CM)1( gsvqug Tigth IIV!uon n>0-6.1| | CM)1< géredge Tight Muonn <0 -6.1]
. ata « B.1data
Run Range CMX Status - g':/ tde‘:.@m 6.1.2 — DY tewk2m 6.1.2
————— DY tewk1m 6.1.2pre1 : ~~~~;DY tewkim 6.1.2pref
rn>190697 CMX ok 107}, : - | 107 aﬁ% + e
10 |
1 |
L — . ¥ . D
20 25 107, 5 25
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